Aflatoxins are highly toxic and carcinogenic chemicals produced by fungi of the Aspergillus family. As the fungi may be found growing on virtually all stored agricultural commodities and foodstuffs, many countries have put in place regulations to control the levels of afJatoxins and other mycotoxins that may be found contaminating foodstuffs and stock feeds. Current regulations and aflatoxin control in Zimbabwe is based on a voluntary code of conduct drawn in 1971 which putthe action limit at between 4f,glkg to 20!.glkg aflatoxin G, (AFG,J or Sf,glkg to 2Sf,glk9 aflatoxin B, (AFB 1 ) for human consumption. Any commodity contaminated by Aflatoxin greater than these limits should be used for stock feed and those below these limits could be used for the export market. The 2Sfl9/kg AFB, action limit has been levi sed to 20f'9/kg by the statutory instrument of 1990 under the Food Standard Act of 1971. This paper reviews work that has been done in the past ten years in the monitoring and control of aflatoxin in foodstuffs and feeds. Aflatoxin levels in foods, stock feeds, urine and human milk from a cross section of the population have shown that the population and livestock are exposed to aflatoxin. Disease outbreaks in livestock have also been linked to aflatoxins and other mycotoxins. It is recommended that aflatoxin monitoring be intensified in support of the Food Standards Act and the voluntary code of conduct be made into a legal instrument to control transmission of aflatoxin in the food chain.
Introduction
Zimbabwe is primarily an Dgricultural country depending on livestock and crop production. In livestock production, economic and biological efficiency depends on competent matlClgement including efficient use of feeds, which must meet minimal nutritional reg,mfements as laid down in the 'Fertilizers, Farm feeds and Remedies Act of 1952 (Chapter 111)' and its amendments and regulations.
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There are four main animal feed companies in Zimbabwe, namely, Agrifoods, National Foods, Premier Milling and Rumevite. These companies formulate and supply all livestock feed in Zimbabwe. The ingredients in the feeds formulated by the companies include:
Cereal grains and cereal by-products, for example, maize meal! maize cob and cob meal, maize residue meal, wheat bran, barley and malt by products;
Oil seed and grain legumes, for example, peanut meal or cake, cotton seed meal or cake, sunflower seed meal or cake, soyabean meal or cake, bean seed or cake;
animal by-products, for example, skim milk or whey, meat and bone meal, blood meal, dried poultry manure; sugar cane by-products, for example, molasses and bagasse (Topps and Oliver, 1993) .
Aflatoxin Control-Historical Perspective
The problem of aflatoxin contamination of groundnuts and other agricultural products has been recognised and appreciated since 1962 follOWing reports of 'Turkey X' disease in Britain (Blount, 1961) . The Veterinary Research Laboratory in the Ministry of Agriculture reported two isolated cases of suspected aflatoxicosis in poultry in 1962. These cases were subsequently confirmed by histological examination of liver specimens (Bushnell, 1965 (du Toit, 1977) .
In 1964, the Ministry of Agriculture decided to establish aflatoxin standards for contaminated groundnuts and groundnut products as wei) as the rate of inclusion of contaminated groundnut cake in stock feeds. A committee set up to look into this provided with standards for various classes oflivestock (Table 1) . These data relate not only to rates of inclusion of aflatoxin contaminated groundnuts in farm feeds but to other agricultural crops that may be similarly contaminated by aflatoxins. These levels were arrived at after careful evaluation of resultsoflocal feeding trials which included studies done by the Veterinary Research Laboratory in collaboration with the Chemistry and Soils Research Institute on ducks, fowls, cattle, pigs, sheep and turkeys (Anon, 1964) as well as careful evaluation of published results of feeding trials done elsewhere. The action limit for human food was set up at 25~g/kg. This figure has been revised under the Food and Food Standards Act of 1971, Statutory Instrument 100 of 1990, to 20~g/kg total aflatoxin.
Since 1964, these standards have been maintained by a voluntary code of conduct by all parties concerned. Traditionally, no groundnuts and grains were released by the GMB for either local consumption or export prior to testing for aflatoxin contamination (Siwela and Caley, 1989 ). However, due to liberalisation of the economy, manufacturers can now buy groundnuts directly from farmers and as such control of aflatoxin levels for local consumption is now uncertain. The presence of aflatoxin in particular and mycotoxin in general on food and feeds is still a problem that has aroused public concern over their potential health hazards in both domestic animals and humans. It is therefore necessary to monitor food and feeds for aflatoxin contamination. From time to time, samples of feeds are drawn or submitted for aflatoxins analysis ('rable 3) in line with the voluntary code of conduct which gives a guideline as to the maximum aflatoxin content permissible in feeds destined for various uses (Table 1 ). The code is monitored by the Ministry of Agriculture. There has been on going discussions to pass the code as a law. It should be pointed out that although not a law, prosecution of offending feed manufacturers can be effected under three acts, these are: For most feeds, the maximum permissible aflatoxin level ranges from S ppb for broilers and dairy calves to 40 ppb for beef cattle. A survey of stock feed was done between 1992 and 1994. Of the one hundred samples analysed for aflatoxins, 28 percent were found to be at or below S~g/kg (Siwela, 1996) -the action limit for milk-producing animals. This limit is set such that aflatoxin carryover in milk from feed does not exceed 0.5~g/L in order to protect the young from the deleterious cumulative effects of aflatoxins. The young of a species is generally more susceptible to aflatoxin toxic effects than the older species.
Aflatoxiu Qlld mycotoxin problem
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That the population of Zimbabwe is exposed to aflatoxins has been shown conclusively by studies done in the past 10 years. In 1987, Nyathi and co-workers measured urinary aflatoxin levels in samples collected from across the country and they found that4.3 percent ofthe samples analysed were contaminated. In the same year, 11 percent of Zimbabwean human breast milk analysed was reported to be positive for AFM, (Wild et al., 1987) . In 1996, Siwela, analysed two hundred and seventy seven samples consisting of groundnuts, peanut butter, beans, cowpeas, maize, sorghum and millet, the findings were that 16 per cent of the commodities had a total aflatoxin level greater than the action limit of20~g/kg. As peanut butter was found to have a higher incidence of aflatoxin contamination l a study to follow aflatoxin carryover during large scale peanut butter production was carried out in 1997. Samples were analysed prior to each of the three stages of production namely roasting at 160°C, blanching and grinding. Results showed a total aflatoxin reduction of 54 percent after roasting, 36 percent after blanching and 7 percent after grinding (Siwela, unpublished) . These results are comparable with those of Tabula (1992) , who reported an aflatoxin reduction of 40 percent in com as a result of cooking. Of particular interest is a case of 70 ostriches which died on a farm in 1990 after feeclingon pellets producedby one ofthe feed companies. Aflatoxicosis was suspected and analysis of the feed sample by High Performance Liquid Chromatography (HPLC) showed a contamination level of 11~lg/kg total aflatoxin. Subsequent analysis of other ostrich feed samples showed three highly contaminated samples with total aflatoxin levels of 55, 98 and 129~g!kg. No other mycotoxins were detected. There is no data relating to aflatoxin limits for ostriches in the country.
Disease outbreak in livestock
Another interesting case of suspected mycotoxicosis was that of 3 pregnant sows that aborted and died on a farm in 1988. Subsequent analysis of the feed which contained maize meal revealed contamination by Penicillic acid at a concentration of4 000 ppb. Whether the abortion and death was caused by this or not is not known for certain since no data exists on the levels of Penicillic acid that may have deleterious effects on pigs. However, the farmer did sue the suppliers.
It should be pointed out that several cases of animal and! or poultry poisoning have always been settled out of court between the feed manufacturer and the fanner in cases of livestock poisoning.
Mechanism of aflatoxin toxicity
AfIatoxinsandmycotoxinsingeneralexerttheirtoxiotybyinteractingwithmacromolecules (for example, nudeicaods and proteins) and sub-cellular organelles SUdl as mitochondria and ribosomes (pier, 1987) . The result is that protein synthesisissuppressed,carbohydrateand lipid metabolism and mitochondrial respiration are altered Large single doses of aflatoxins cause gastro-intestinal bleeding as well as acute hepatitis impairing hepatic function. This ineVitably leads to mortality. The extent of aflatoxin toxicity depends on several factors such as infection with parasites, diet of the animal, species and sex of the aninla.l. Usingmiceandratsas animal models, the interactionofAfB, and macromolecules as a function of parasitism and as a function of diet has been studied It was found tha t schistosomiasis reduced the binding capacity of AFB, to macromolecules (Hasler, et aI., 1986) and high fat diet increased AFB, binding capacity to macromolecules (Hasler el al., 1994) . 
Future of Aflatoxin 7"esearch in Zimbabwe
In view of the toxic effects of aflatoxins and the apparently widespread incidence of contamination, aflatoxin monitoring in foods and feeds should be intensified in support of the Food and Food Standards Act and the Voluntary Code of Conduct. Farmers should be made aware of the importance of drying their produce as well as proper storage. This will protect both domestic animals as well as humans from high levels of exposure to aflatoxins. A new aflatoxin level classification should be adopted ( Table 4 ) to replace that of du Toit, (197] ). Our proposed classification is in line with the revised 20 lAg! kg action limit. Since the maximum permissible rates of inclusion of aflatoxin contaminated material (Table 1) is in line with current world wide thinking, it should remain in force.
